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0 Cellulose flberization process and apparatus. 

© A flberization apparatus (10) for treating cel- 
lulose, and particularly paper flakes that have been 
formed from waste paper that has been ground to a 
certain particle size, by passing the flakes between 
the sides of a rotating central disc (25) and a pair of 
stationary discs (46,49) on opposite sides of the 
central disc (25). The rotating disc (25) and the 
stationary discs (48,49) have radially extending teeth 
(25A t 25B,48A,49A) that taper (77,78) in depth from a 




minimum close to the axis of the discs to a maxi- 
mum near the outer periphery. The facing edges of 
the teeth on the rotating (25A^5B) and stationary 
discs (48A,49A) are closely spaced so that as the 
paper flakes are forced across the teeth 
(25A t 25B l 48A,49A), the flakes are disintegrated into 
loose fibers and the density of the cellulose materia! 
is reduced substantially so that it can be used effi- 
ciently for insulation purposes. 
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CELLULOSE FIBERIZATION PROCESS AND APPARATUS 



The present Invention relates to a fiberization 
apparatus and process wherein paper in the form 
of flakes are fed into a rotating dlsc-stator assem- 
bly. Due to the path of movement as well as the 
configuration of the teeth used, the paper flakes are 
reduced to substantially individual cellulose fibers 
and discharged from between the discs. This de- 
creases the overall density of the product im- 
mensely, and provides for efficient treatment of 
waste paper so that it can be used for cellulose 
insulation material. 

The spacing between the side surfaces of the 
rotor disc and the staters or stationary discs can be 
closely controlled with the present device with very 
fine adjustments being obtained so that the proper 
spacing is achieved to permit reducing the paper 
into its desired form. Additionally the teeth them- 
selves are configured so that they will not wear 
excessively, but will adequately disintegrate the 
paper into individual cellulose fibers for operation. 
The feed of the paper flakes is from both sides of 
the rotor, through housing walls adjacent the axis, 
and then radially outward into a housing area. A 
blower having a vacuum side draws air through the 
housing for the rotor and transport the fight, low 
density cellulose to Its desired location. 

In the Drawings; 
Figure 1 is a fragmentary perspective view of a 
frberizatton apparatus made according to the 
present Invention; 

Figure 2 is a sectional view through a housing 
and disc assembly, with parts in section and 
parts broken away; 

Figure 3 is an enlarged fragmentary sectional 
view showing the configuration of the construc- 
tion of the teeth of the rotor and staters of the 
present invention; 

Figure 4 is a fragmentary outer peripheral view 
of the rotor and staler assembly enlarged to 
show the configuration of the mating teeth; 
Figure 5 is a sectional view taken generally 
along line 5—5 to Figure 2, with parte in section 
and parts broken away for showing details; and 
Figure 6 Is an enlarged sectional view of a 
spacing adjustment device used with the rotor 
and stator assembly of the present invention. 
Referring to the drawings, a frberization appara- 
tus indicated generally at 10 comprises a frame 11 
that has a motor mounting base portion 12, extend- 
ing laterally of a rotor housing 13 that is also 
supported on upright frame members 14 on op- 
posite sides of the rotor housing 13. The drive 
motor 16 is a conventional electric motor having an 
output shaft which is coupled with a suitable cou- 
pling 20 to drive a rotor-stator assembly indicated 



generally at 21 that is mounted on the interior of 
the housing 13. The rotor-stator assembly which 
has a central drive shaft 22. The drive shaft 22 is 
mounted on suitable bearings 23,23 and is rotated 

5 by the motor 16 through the direct drive at the 
rated motor rpm, for example 1750 rpm. The rotor- 
stator assembly 22 has a main central grinding 
rotor indicated at 25, which is precisely formed to 
have toothed surfaces. The teeth will travel in two 

io planes (one on each side) perpendicular to the axis 
26 of the shaft 22. The rotor 25 is welded or 
otherwise suitably attached to a hub 27 that is 
driven by the shaft 22. The rotor teeth may be cast 
in removable plate sections fixed to a central disc, 

16 but the rotor is considered one piece for purposes 
of discussion. 

The rotor housing 13 has a pair of side walls 
30,30 which are spaced apart and are joined to- 
gether with an outer peripheral wall 33 (see Figure 

20 5). The peripheral waO 33 is of larger diameter than 
the rotor and has fower end wall portions 34 and 35 
that am between lower sections of the side plates 
30, to form a collection plenum 36 at the lower part 
of the housing. 

25 The collection plenum 36 opens at one end to 
a tube 37 that is in the end wall 34, and which 
comprises an outlet tube for the flberized product 
The tube 37 ts connected to the low pressure side 
(particular vacuum side) of a large blower 40 that is 

oo shown in Figure 1. The blower 40 has an outlet 
stack 41 that is used for discharging the flberized 
cellulose at a desired location. Blowers are com- 
monly used for moving cellulose Insulation. The 
inlet side of blower 40 creates a slight negative 

ss pressure on the interior of the housing 30, and In 
the plenum chamber 36. This negative pressure 
also helps in maintaining the flow of material from 
the inlet of housing 30 to the outlet There are 
three cross bar support assemblies 43 positioned 

40 inside the housing 13 and extending between the 
side walls 30,30. The cross bar assemblies 43 
Include rigid cross shafts 44, and arms 45 which 
are at right angles to the axes of the shafts 44. The 
arms 45 are fixedly attached to the shafts and 

45 project outwardly in opposite directions from the 
shafts. The arms 45 are to the exterior of the 
periphery of the rotor-stator assembly 21, and thus 
to the extension of the outer periphery of the rotor 
25. 

so Arms 45 are used for supporting a pair of fixed 
stator dfscs 48 and 43, respectively, which are part 
of the assembly 21. The stator discs 48 and 49 are 
heavy, generally flat plates that have central open- 
ings shown at 50 and 51, respectively, that sur- 
round the hub 27, and which are of sufficient size 
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60 that they will permit paper flakes to be intro- 
duced to the side surfaces of the rotor 25. The 
stator discs have teeth on the sides fadng the 
rotor. 

The stationary stator disc 48 has three radially 
extending ears 52 thereon, which have Internally 
threaded bores. The ears 52 are spaced evenly 
around the periphery. A sleeve 53 is threaded 
through a bore In each of the ears 52, and each 
sleeve 53 is held tn place with a suitable boft 54 
that clamps the sleeve tight against one end of a 
respective arm 45. Each threaded sleeve 53 can be 
adjusted so when one end abuts against the re- 
spective arm 45 the ears 52 precisely position the 
stator disc 48 at a desired axial location along axis 
28. A lock nut 55 can be used for locking the 
sleeve 53 in place. The bolt 54 for each sleeve 53 
is tightened down with a suitable nut at the outer 
end. and it should be noted that the outer end of 
each sleeve 53 can have wrench flats or fittings 
thereon so that the sleeve can be threaded relative 
* to the ear it is mounted in for precise positioning of 
the associated stator disc. 

The stationary stator disc 49 has ears 56 there- 
on, which are threaded to receive threaded sleeves 
53, held with bolts 54, to securely hold the stator 
disc 49 properly positioned at three annuJarly 
spaced locations. Thus both stator discs can be 
precisely positioned axial ly. Each arm 45 has provi- 
sions for mounting one stator disc at one end of 
the arm and the other stator disc at the other end. 

Sleeve sections 60 and 61 are held welded to 
the outside of stator discs 48 and 49 and align with 
openings 50 and 51. The outer ends of the sleeve 
sections slide within annular bands 62 and 63, 
respectively, and are mounted on the respective 
side walls 30. The sleeves 60 and 61 form 
chopped paper flake guide chutes coming from 
openings 64 and 65, in the opposite side wails 30. 
The openings 64 and 65 am the infeed openings 
for paper flakes. The paper flakes are provided 
from a feed hopper 70 that has a divider so that 
part of the flakes being fed from storage go 
through a passageway 72, and part through a pas- 
sageway 73. The passageways 72 and 73 lead to 
the openings 64 and 65, respectively. The paper 
Hakes are carried in an air current and a sfight 
negative pressure created by the blower 40 carries 
these flakes Into the openings 64 and 65, and 
through the openings 50 and 51. Since the rotor 25 
is solid, the flakes then must pass outwardly toward 
the outer edge of the rotor-stator assembly 21 . 

The rotor 25 has radially extending, tapered 
teeth on both of Its outer side surfaces. As can be 
seen in Rgure 2 and also in Figures 3 and 4, the 
teeth are cast and can be formed in part annular 
sections, which are integral with the rotor 25. The 
teeth shown at 25A and 25B on opposite sides of 



the rotor 25 have flat outer end surfaces, as can be 
seen In Rgure 4 and which are Indicated at 75. The 
ends of the teeth indicated at 75 form planes that 
are perpendicular to the axis 26 of the shaft 22, so 
s that the rotor rotates in a true path and there is 
Stile runout 

The teeth 25A and 25B have the flat outer 
surface 75 for a radial length adjacent the outer 
periphery, and then taper Inwardly toward the csn- 

10 tral plane of the rotor 25, that is toward the roots of 
the grooves 76, which form the teeth along sec- 
tions indicated at 77 and 7a (See Rgure 3). The 
teeth 25A and 25B extend radially inwardly farther 
than the outer edges of the openings 50 and 51, so 

15 that the paper material entering through the open- 
ings 50 and 51 will engage the Inner end portions 
of Hie teeth 25A and 25B. The stationary stator 
discs or plates 48 and 49 also have teeth indicated 
at 48A and 49A respectively, facing the rotor and 

20 these teeth likewise have end surfaces 60 and 81. 
Surfaces 80 and 81 lie on planes that are held 
perpendicular to the axis of rotation of the shaft 26 
by adjustments of the sleeves 53 relative to the 
ears 52. The teeth 48A and 49A are uniform depth 

25 along the surfaces 80 and 81 near the outer periph- 
eral portions thereof. The stator teeth have tapered 
sections 82 and 83, that taper back away from the 
rotor In direction toward the axis 26 to the edges of 
openings 50 aid 51. Thus, there Is a tapering 

30 space 84 between the tapered surfaces 78 and 82, 
on one side of the rotor 25, and a tapering space 
85 between the surfaces 78 on the teeth 25B and 
the surface 83. This spaces taper to become more 
narrow In direction radially outward from the axis 

35 28. 

Because the stator plates are precisely formed 
so that the end surfaces of the teeth indicated at 
80 and 61 lie on planes, they can be adjusted to be 
closely spaced relative to the surfaces 75 on the 

40 teeth 25A and 25B. Very little clearance between 
the rotor and the stator discs is provided. 

The Incoming paper flakes will move through 
the passageways 72 and 73 as indicated by the 
arrows 90, and then will enter the housing 30 

45 through the openings 64 and 65. The inner end 
portions of the rotor teeth, bracketed at 25C in 
figure 3, will engage the En coming flakes. Because 
of the slight negative pressure being formed ar- 
ound the outer periphery of the rotor 25 f and stator 

so discs 48 and 48, and the action of teeth sections 
25C the paper flakes will tend to flow radially 
outward. The tapered portions of the teeth on the 
rotor wfli engage the flakes, because the tapered 
portions align with the openings 50 and 51, and as 

56 the paper flakes move radially out, the flakes will 
be forced into the tight clearance between the flat 
tooth surfaces 75 on opposite sides of the rotor 
teeth and the surfaces 80 and 81 on the stator disc 



3 



EP0412 833A2 



teeth, and the paper will be disintegrated aid sub- 
stantially reduced to individual fibers. The tapered 
openings 84 and 85 aid In feeding the materia) into 
the teeth, so that it Is adequately disintegrated as it 
passes through the very close clearances between s 
the flat surfaces of the teeth adjacent the outer 
peripheries of the rotor and stater discs. 

The pulverized material exits the outer periph- 
ery of the rotor and stator assembly 21. and the 
fiberized cellulose flows down around the outside 10 
of the stator discs into the plenum chamber 36 and 
out through the pipe connection 37 to the blower 
40. 

The secure and positive support of the stator 
discs, and the precise adjustment possible so that 75 
the clearances can be adjusted, results in fibs fixa- 
tion or disintegration so that the cellulose is broken 
down into its individual fibers. 

The clearance between the rotating centra] disc 
and the fixed discs is in the range of .005 inches to 20 
.080 inches. Preferably with waste new print, the 
clearance will be between .005 and .025 inches. 
The stator discs can be adjusted closer to or 
farther away from the rotor dtsa 

The closer the discs are set together, the more 2s 
complete the fiberization process win be, and the 
lower the settled density of the final product will be. 
Exhaust outlet or plenum 36, and the blower 40 
can be conventional conveyors for cellulose materi- 
als. 30 

The paper flakes are made from good quality 
newsprint cardboard, or other nonstick wastepaper, 
so that recycling of paper is greatly enhanced. 
Densities can be reduced from about 1.5 pounds 
per cubic foot to approximately one pound per as 
cubic foot by the fiberization process. The fiberized 
cellulose insulation, after processing with the 
present device, will fill approximately 30% more 
volume than cellulose Insulation produced by other 
methods, 40 

The tapered teeth on the rotor and stator pro- 
vide for good feeding. The ability to adjust the 
spacing precisely and hold the stator discs very 
parallel to the planes of the outer end of the teeth 
on the rotor are important factors in obtaining the 45 
desired results. 

Although the present Invention has been de- 
scribed with reference to preferred embodiments, 
workers skilled in the art will recognize that 
changes may be made In form and detail without so 
departing from the spirit and scope of the inven- 
tion. 



Claims 

1 . A fiberization apparatus for breaking waste paper 
into fibers comprising a housing , a rotor disc 



mounted in said housing for rotation about an axis, 
at least one stator disc mounted in said housing 
adjacent one side of said rotor disc, said rotor disc 
having a plurality of teeth formed in at least the 
one side surface thereof said teeth extend ng gen- 
erally radially outward to an outer periphery edge, 
and said stator disc having a plurality of teeth 
formed in the surface thereof that faces the rotor, 
said stator disc having a material feed opening in 
the center thereof defining a periphery spaced out- 
wardly from the axis of rotation of the rotor, and the 
teeth on the rotor disc extending inwardly toward 
the axis of rotation so that the opening on the 
stator disc leaves a portion of the teeth on the 
rotating disc exposed. 

2. The apparatus as specified in daim 1 wherein 
said teeth on said rotor taper axialfy outward to a 
maximum dimension in direction outwardly from 
the axis of rotation of the rotor, to form a tapering 
chamber extending radially outward from the axis 
of rotation between the stator disc and the rotor. 

3. The apparatus as specified in claim 2 wherein 
the teeth on the rotor have end portions adjacent 
the outer periphery thereof that are formed to com- 
prise flat surface portions that lie along a common 
plane perpendicular to the axis of rotation of the 
rotor. 

4. The apparatus as specified in claim 3 wherein 
the teeth on the staler disc have outer end portions 
that form flat surfaces that lie on a common plane 
perpendicular to the axis of rotation of the rotor. 

5. The apparatus as specified in claim 1 and sup- 
port means mounted in annuiariy spaced locations 
around the periphery of the stator disc, and fixed to 
said housing, said support means including means 
for supporting the stator disc at its outer periphery. 

6. The apparatus as specified m claim 5 wherein 
said support means includes means for adjusting 
the position of the stator disc In direction along the 
axis of rotation of the rotor disc. 

7. The apparatus of claim 8 wherein there are a 
pair of stator discs, one positioned on each side of 
the rotor disc and the rotor disc having teeth on 
both of the side surfaces thereof. 

8. The apparatus of claim 7 and support means 
mounted on the housing at annuiariy spaced posi- 
tions, said support means comprising shaft mem- 
bers spaced outwardly from the periphery of the 
rotor and stator discs and fixed to the housing, the 
shaft members extending generally parallel to the 
axis of rotation of the rotor, each shaft having an 
arm thereon extending on opposite sides of the 
shaft, each of the stator discs having a separate 
peripheral ear corresponding to each shaft and 
means for connecting the ears of a first stator disc 
to first ends of the arm and for connecting the ears 
of a second stator disc to second ends of the arms. 

9. The apparatus of claim 8, wherein the means for 
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connecting comprises a separate sleeve thereby 
mounting In each respective ear and operable for 
threadabfy adjusting the position of the stator discs 
in directions along the axis of rotation of the rotor. 

10. The apparatus of claim 7 and means for feed- 5 
ing paper material through an opening hi the center 

of both stator discs. 

11. An apparatus for breaking waste paper into 
fibers comprising a housing, a rotor disc mounted 

in said housing for rotation about an axis, at (ease w 
one stator disc mounted in said housing adjacent 
one side of said rotor disc, said rotor disc having a 
plurality of teeth formed in at least one side surface 
thereof, said teeth extending generally radially out- 
ward to an outer periphery edge, and a stator disc 75 
having a plurality of teeth formed on the surface 
thereof that faces the rotor, said stator disc having 
a material feed opening In the center thereof defin- 
ing a periphery spaced outwardly from the axis of 
rotation of the rotor, and the teeth on the rotor disc 20 
and stator disc having portions adjacent the outer 
periphery of the discs which have flat outer end 
surfaces, the end surfaces of the teeth at the outer 
periphery portions of the stator disc and rotor disc, 
respectively, lying on a plane perpendicular to the as 
axis of rotation of the rotor, and stator disc being 
mounted for adjustment toward and away from the 
one side surface of the rotor disc 
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